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1. Introduction

An issue w.r.t new transmission triggered by the UL grant addressed by temporary C-RNTI [1] [2] was discussed last meeting. 

The problme is that when UE receives an UL grant for its temporary C-RNTI for a HARQ buffer for the first time, it must be the UL grant for other UE, but according to the current specification UE considers it a grant for itself for the new transmission. 
One arguement against the proposed solutions was that it is clear in the specification that UL for temporary C-RNTI is always for the adaptive retransmission. However it is not clearly stated in the specification, and in our understanding if one follow the specification strictly, UE will consider such grant for new transmission.
The contribution discuss the issue in more detail with the analysis on the consequence.
2. Discussion

The scenario is described in the figure below.
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1. Two UEs (UE 1 in connected mode & UE 2 in idle mode) choose the same preamble.

2. ENB detects the preamble and send RAR. UE 1 & UE 2 uses the same temporary C-RNTI.

3. Message 3 from UE 2 is successfully received by the ENB. 

4. Message 4 is sent to UE2. UE 1 does not receive it because UE 1 monitors temporary C-RNTI only for the uplink grant.

5. Temporary C-RNTI becomes UE 2’s C-RNTI

6. UL grant for UE 2 is sent. Because UE 1 does not discard Temporary C-RNTI yet, UE 1 consider this UL grant is for itself.
According to the current specification, UE 1 consider the UL grant addreessed by Temporary C-RNTI as a command for the new transmission if it is the very first transmission for the associated HARQ process because of the explicit condition highlighted in yello below. Otherwise UE 1 will consider the UL grant as a commad for the adaptive retransmission because it is the case where else is applied as highlighted in green.

	For each TTI, the HARQ entity shall:

-
...
-
if an uplink grant has been indicated for this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-
if this is the very first transmission for this HARQ process (i.e. , no previous NDI is available); or
-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

...
-
instruct the identified HARQ process to trigger a new transmission.
-
else:
-
deliver the uplink grant and the HARQ information (redundancy version) to the identified HARQ process;

-
instruct the identified HARQ process to generate an adaptive retransmission.
-
else, if the HARQ buffer of the HARQ process corresponding to this TTI is not empty:

-
instruct the identified HARQ process to generate a non-adaptive retransmission.


One can note that above problem happens when number of conditions met.
· Contention between connected UE and idle UE happens
· idle UE wins the contention
· idle UE is scheduled with an UL grant before the CR timer of UE2 expires.
The consequence of the above problem is that UE2 could not send any uplink transmission during CR timer running in UE 1. Since the scenario is that UE 2 is performing idlt to active transition, UE 2 would try to transmit the first NAS message, whcih could be failed because of the interference from the UE 1.
The frequency of the problem is fairy low (roughtly speaking only 25% of collisions) but the consequence of the problem is a bit severe such that the first uplink NAS message couldn’t be delivered until the contention resolution timer of UE1 expires. (note. The maximum value of the contention resolution timer is 64 msec).
Observation 1. The problem would happen rarely.

Observation 2. When it happens, the first NAS message will be delayed at most by [64 + α] msec.
Three possible solutions are presented in the table below.

	
	Notes

	Solution 1: don’t fix it.
	· No standard impact
· First uplink tranmsission after random access could be interrupted

	Solution 2 (proposal from 2291): limit the condition only to the C-RNTI reception
	· Change in 5.4.2.1 as below .
-
if the uplink grant was received on PDCCH for the C-RNTI and this is the very first transmission for this HARQ process (i.e. , no previous NDI is available); or

· adaptive retransmission is still triggered by the erroneous uplink grant

	Solution 3 (proposal from 2281):ignore the uplink grant if the grant is received for the first time for the process and addressed by T C-RNTI  
	· Change in 5.4.2.1 as below.
-
if an uplink grant has been indicated for this TTI:

-
if the grant was received on PDCCH for the Temporary C-RNTI and if this is the very first transmission for this HARQ process (i.e. no previous NDI is available), ignore this uplink grant.

	Solution 4 (proposed during the offline discussion): remove the condition completely, because another condition already   
	· Change in 5.4.2.1 as below.
-
if an uplink grant has been indicated for this TTI:

-
if the received grant was not addressed to a Temporary C-RNTI on PDCCH and if the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this HARQ process; or

-

-
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

· adaptive retransmission is still triggered by the erroneous uplink grant


3. Conclusion
Even though the consequence of the problem does not break the system, Samsung prefers to solve the problem in REL-8 because it is technically correct and the change is not big. 
It is proposed to discuss the solutions presented in table 2. Draft CRs for the solution 3 and the solution 4 are attached.
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